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aligning an antenna with a satellite. 

DESCRIPTION OF THE INVENTION BACKGROUND 

1 5 The advent of the television can be traced as far back to the end of the nineteenth century 

and beginning of the twentieth century. However, it wasn't until 1923 and 1924, when Vladimir 
Kosma Zworkykin mvented the iconoscope, a device that permitted pictures to be electronically 
broken down into hundreds of thousands of components for transmission, and the kinescope, a 
television signal receiver, did the concept of television become a reality. Zworkykin continued t< 

2 0 improve those early inventions and television was reportedly first showcased to the world at the 
1939 World's Fair in New York, where regular broadcasting began. 




BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 



The subject invention relates to alignment devices and, more particularly, to devices for 
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Over the years, many improvements to televisions and devices and methods for 
transmitting and receiving television signals have been made, hi the early days of television, 
signals were transmitted and received through the use of antennas. Signal strength and quality, 
however, were often dependent upon the geography of the land between the transmitting antenna 
5 and the receiving antenna. Although such transmission methods are still in use today, the use of 
satellites to transmit television signals is becoming more prevalent. Because satellite transmitted 
signals are not hampered by hills, trees, mountains, etc., such signals typically offer the viewer 
more viewing options and improved picture quality. Thus, many companies have found offering 
satellite television services to be very profitable and, therefore, it is anticipated that more and 

t;L 0 more satellites will be placed in orbit in the years to come. As additional satellites are added, 

O 

O more precise antenna/satellite alignment methods and apparatuses v^U be required, 

==p Modem digital satellite communication systems typically employ a ground-based 

transmitter that beams an uplink signal to a satellite positioned in geosynchronous orbit. The 
r satellite relays the signal back to ground-based receivers. Such systems permit the household or 
[^j 1 5 business subscribing to the system to receive audio, data and video signals directly from the 
S satellite by means of a relatively small directional receiver antenna. Such antennas are 

commonly affixed to the roof or wall of the subscriber's residence or are mounted to a tree or 
mast located in the subscriber's yard. A typical anterma constructed to receive satellite signals 
comprises a dish-shaped receiver that has a support arm protruding outward from the front 
2 0 surface of the dish. The support arm supports a low noise block amplifier with an integrated feed 
"LNBF". The dish collects and focuses the satellite signal onto the LNBF, which is connected, 
via cable, to the subscriber's television. 
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To obtain an optimum signal, the antenna must be installed such that the centerline axis 
of the dish, also known as the "bore site" or "pointing axis", is accurately aligned with the 
satellite. To align an antenna with a particular satellite, the installer must be provided with 
accurate positioning information for that particular satellite. For example, the installer must 
5 know the proper azimuth and elevation settings for the antenna. The azimuth setting is the 
compass direction that the antenna should be pointed relative to magnetic north. The elevation 
setting is the angle between the Earth and the satellite above the horizon. Many companies 
provide installers with alignment information that is specific to the geographical area in which 
the antenna is to be installed. Also, as the satellite orbits the earth, it may be so oriented such 
flL 0 that it sends a signal that is somewhat skewed. To obtain an optimum signal, the antenna must 

Q ' 

O also be adjustable to compensate for a skewed satellite orientation. 

? • 

^ The ability to quickly and accurately align the centerline axis of antenna with a satellite is 

somewhat dependent upon the type of mounting arrangement employed to support the antenna. 



£ Prior antenna mounting arrangements typically comprise a mounting bracket that is directly 
Wis affixed to the rear surface of the dish. The mounting bracket is then attached to a vertically 
1=* oriented mast that is buried in the earth, mounted to a tree, or mounted to a portion of the 
subscriber's residence or place of business. The mast is installed such that it is plumb (i.e., 
relatively perpendicular to the horizon). Thereafter, the installer must orient the antenna to the 
proper azimuth and elevation. These adjustments are typically made at the mounting bracket. 
2 0 Prior mounting brackets commonly employ a collection of bolts that must first be loosened to 
permit the antenna to be adjusted in one of the desired dh-ections. After the installer initially 
positions the antenna in the desired position, the locking bolts for that portion of the bracket are 



tightened and other bolts are loosened to permit the second adjustment to be made. It will be 
appreciated that the process of tightening the locking bolts can actually cause the antenna to 
move out of its optimum position which can deteriorate the quality of the signal or, in extreme 
situations, require the installer to re-loosen the bolts and begin the alignment process over again. 
5 Furthermore, such mounting apparatuses cannot accommodate relatively fine adjustments to the 
antenna. In addition, because such crude bracket arrangements are attached directly to the rear of 
the dish, they can detract fi'om the dish's aesthetic appearance. 

One method that has been employed in the past for indicating when the antenna has been 
positioned at a proper orientation is the use of an inclinometer and a compass that is manually 

hi 0 supported by the installer under the antenna's support arm. When using this approach however, 

O 

5 the installer often has difficulty rotating the dish to the proper azimuth and elevating the dish to 

83 
1*1* 

1^ the proper elevation so that the antenna will be properly aligned and then retaining the antenna in 

T that position while the appropriate bolts and screws have been tightened. The device disclosed in 

M U.S. Patent No, 5,977,922 purports to solve that problem by affixing a device to the support arm 

y 1 5 that includes a compass and an inclinometer. 

P 

M Another method that has been used in the past to align the antenna with a satellite 

involves the use of a "set top" box that is placed on or adjacent to the television to which the 
antenna is attached. A cable is connected between the set top box and the antenna. The installer 
initially points the antenna in the general direction of the satellite, and then fine-tunes the 
2 0 alignment by using a signal strength meter displayed on the television screen by the set top box. 
The antenna is adjusted until the onscreen meter indicates that signal strength and quality have 
been maximized. In addition to the onscreen display meter, many set top boxes emit a repeating 
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tone. As the quality of the signal improves, the frequency of the tones increases. Because the 
antenna is located outside of the building in which the television is located, such installation 
method typically requires two individuals to properly align the antenna. One installer positions 
the antenna while the other installer monitors the onscreen meter and the emitted tones. One 
5 mdividual can also employ this method, but that person typically must make multiple trips 
between the antenna and the television until the antenna is properly positioned. Thus, such 
alignment methods are costly and time consuming. 

In an effort to improve upon this shortcoming, some satellite antennas have been 
provided with a light emitting diode ("LED") that operates from feedback signals fed to the 
5. 0 antenna by the set top box through the link cable. The LED flashes to inform the installer that the 
e antenna has been properly positioned. It has been noted, however, that the user is often unable to 
discern small changes in the flash rate of the LED as antenna is positioned. Thus, such approach 

iTJ 

may result in antenna being positioned in an orientation that results in less than optimum signal 
quality. U.S. Patent No. 5,903,237 discloses a microprocessor-operated antenna pointing aid that 

Lyl 5 purports to solve the problems associated with using an LED indicator to properly orient the 

M- antenna. 

Such prior antenna mounting devices and methods do not offer a relatively high amoimt 
of alignment precision. Furthermore, they typically require two or more installers to complete 
the installation and alignment procedures. As additional satellites are sent into space, the 
2 0 precision at which an antenna is aligned with a particular satellite becomes more important to 
ensure that the antenna is receiving the proper satellite signal and that the quality of that signal 
has been optimized. With closely spaced satellites, installers may, if not careful, find they have 
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aligned and peaked the antenna to the wrong satellite if they rely solely on signal strength meters. 
Only after evaluation with a set top box or other identifier might they determine that the signal is 
incorrect and further alignment corrections are required. 

Thus, there is a need for a portable antenna alignment tool that offers the precision of a 
5 set top box, yet can be used by a single installer at the antenna installation; 

Yet another need exists for a portable tool that has the above-mentioned characteristics 
that is rugged and weatherproof. 

Another need exists for a tool having the above-mentioned attributes that is equipped 
with a strap and/or belt hook for portability purposes. 

Lj. 

ft 0 Still another need exists for a tool with the above-mentioned attributes that can generate 

o 

S an audio signal indicative of the antenna's alignment with a satellite. 

Another need exists for a tool with the above-mentioned attributes that is equipped with 
^ an audio port to enable the installer to employ a headset for monitoring the audio signal 

i 

P generated by the tool that is indicative of the antenna's alignment with a satellite, 
bJL 5 Yet another need exists for an antenna alignment tool that can be used to precisely align 

H an antenna with a particular satellite that may be spaced, for example, at two degrees with respect 
to other adjacent satellites. 

Another need exists for a portable antenna alignment device that is equipped with a meter 
for providing a visual indication of the alignment accuracy of an antenna and a satellite. 
2 0 Still another need exists for an antenna installation method that can be quickly and 

efficiently employed by a single installer to precisely orient an antenna with a particular satellite 
without having to make several trips between the antenna and a television set to which its is 
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coupled. 



SUMMARY OF THE INVENTION 

In accordance with one form of the present invention, there is provided a device for 
assessing a degree of alignment of an antenna with a satellite. In one embodiment, the device 
includes a portable housing and a CPU that is supported within the housing and coupled to a 
power supply. The device includes a connector for electrically coupling the CPU to an antenna 
junction box for receiving an RF signal therefrom. The device further includes signal-generating 
means supported within the housing and coupled to the CPU for generating a signal that is 
indicative of the degree of aligrmient between the antenna and the satellite. 

Another embodiment of the invention comprises a device for assessing a degree of 
alignment of an antenna with a satellite. The device includes a handheld housing and a signal 
assessment means that is supported in the handheld housing. The signal assessment means is 
attachable to the antenna for receiving a signal therefrom that is indicative of the degree of 
alignment between the antenna and the satellite. The device also includes an indicator means 
coupled to the signal assessment means for providing at least one indicator indicating the degree 
of alignment between the antenna and the satellite. 

Yet another embodiment of the subject invention comprises a device for assessing a 
degree of alignment of an anterma with a satellite. The device includes a handheld housing and a 
CPU that is supported within the handheld housing. The CPU is coupled to a power supply. A 
satellite communications frequency tuner is supported within the handheld housing and 
communicates with the CPU. A demodulator is supported within the handheld housing and 



communicates with the tuner. The demodulator receives a data stream from the tuner and 
extracts a bitstream therefrom. The bitstream is then communicated to the CPU. A display is 
supported on the handheld housing and communicates with the CPU for receiving display signals 
therefrom. The display provides visual indication of the degree of alignment between the 
5 antenna and the satellite. The device fiuther includes a converter means for converting a digital 
audio signal generated by the CPU as a result of the CPU's receipt of the bitstream into an analog 
signal. The device also includes a speaker means for receiving the analog signal from the 
converter means and generating a corresponding audio signal. 

It is a feature of the present invention to provide a portable antenna alignment tool that 
§1 0 may be employed by an individual installer to precisely align an antenna witfi a particular 

i 

D satellite. 

i It is another feature of the present invention to provide a method of aUgning antenna with 

lU 

^ a satelUte that can be quickly and efficiently employed by a single installer. 

^ Accordingly, the present invention provides solutions to the shortcomings of prior 

u 

yi 5 apparatuses and methods for orienting antennas for receiving satellite signals. Those of ordmary 

Q 

H skill in the art will readily appreciate, however, that these and other details, features and 
advantages will become further apparent as the following detailed description of the 
embodiments proceeds. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 In the accompanying Figures, there are shown present embodiments of the invention 

wherein like reference numerals are employed to designate like parts and wherein: 

FIG. 1 is a graphical representation of a conventional antenna oriented to receive a signal 
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from a satellite; 

FIG. 2 is a rear view of the conventional antenna depicted in Figure 1 with an antenna 
alignment tool of the present invention electrically coupled thereto; 

FIG. 3 is a front view of one embodiment of the antenna alignment tool of the present 
invention; 

FIG. 4 is an end view of the antenna alignment tool depicted in Figure 3; 

FIG. 5 is a schematic of the major components of one embodiment of the antenna 
alignment tool of the present invention; 

FIG. 6 is a flow chart of some of the steps performed by one software package that may 
be employed by one embodiment of the present invention; 

FIG. 6A is a flow chart of other steps performed by one software package that may be 
employed by one embodiment of the present invention; 

FIG. 6B is another flow chart of additional steps performed by one software package that 
may be employed by one embodiment of the present invention; 

FIG. 6C is a flow chart of one embodiment of a self test routine of the present invention; 

and 

FIG.6D is a flow chart of one embodiment of the control panel input routine of the 
present invention. 



DETAILED DESCRIPTION OF THE EMBODIMENTS OF THE INVENTION 
Referring now to the drawings for the purposes of illustrating embodunents of the 
invention only and not for the purposes of limiting the same. Figure 1 illustrates a conventional 



antenna 10 that is mounted to a vertically extending mast 15 for receiving audio and video 
signals from a satellite 14 in geosynchronous orbit around the earth. The antenna 10 includes 
parabolic dish 20 and an arm assembly 30 that includes a forwardly extending portion 32 that 
supports a frequency converter 35 for collecting focused signals from the dish 20. Such 
frequency converters are known in the art and, therefore, the manufacture and operation of 
frequency converter 35 will not be discussed herein. The frequency converter 35 is electrically 
coupled to a junction box 22 on a rear surface 24 of dish 20 by cables 37. A mounting bracket 40 
is affixed to the rear surface 24 of the dish 20 and serves to affix the dish 20 to the mast 1 5. 

Antenna 10 must be properly positioned to receive the above-mentioned signals 
transmitted by the satellite 14 to provide optimal image and audible responses. This positioning 
process involves accurately aligning the antenna's centerline axis A- A, with the satellite's output 
signal. "Elevation", "azimuth" and "skew" adjustments are commonly required to accomplish 
this task. As shown in Figure 1, elevation refers to the angle between the centerline axis A-A of 
the antenna relative to the horizon (represented by line B-B), generally designated as angle "C". 
In the antenna embodiment depicted in Figure 1, the antenna's elevation is adjusted by loosening 
the elevation adjustment bolt 42 and pivoting the antenna dish 20 to the desired elevation. 
Thereafter, the elevation adjustment bolt 42 is tightened to retain the antenna dish 20 in that 
orientation. To assist the installer in determming the proper elevation setting, a plurality of 
reference marks 43 are commonly provided on the mounting bracket. See Figure 1 . 

As shown in Figure 2, "azimuth" refers to the angle of axis A-A relative to the direction 
of true north in a horizontal plane. That angle is generally designated as angle "E" in Figure 2. 
To adjust the azimuth of the antenna 10, the mounting bracket assembly 40 is equipped with 
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azimuth locking members in the fomi of azimuth adjustment bolts 44. Azimuth adjustment bolts 
44 are loosened and the antenna dish 20 is pivoted about the mast 15 until the desired azimuth 
orientation has been achieved. The azimuth adjustment bolts 44 are then retightened. 

A pair of skew bolts 46 extend through arcuate slots 47 in the mounting bracket 40 and 
enable the dish 20 to be adjusted for skewing of the satellite signal. To adjust the dish 20 for 
skew, the bolts 46 are loosened and the dish 20 is pivoted in the desired direction. Thereafter, 
the bolts 46 are retightened. See Figure 2. 

When initially installing the antenna 10, the mounting mast 15 is preferably installed such 
that it is "plumb". Various methods have been developed for ensuring that the mast 15 is plumb. 
For example, a conventional level or plumb bob may be used. Those of ordinary skill in the art 
will also appreciate that the mounting mast may be affixed to a building or other structure, a tree, 
etc. After the mast 15 has been installed, the mounting bracket 40 is affixed to the mast 15. The 
antenna may then be positioned in a preliminary orientation wherein it is set at an initial 
elevation, azimuth and skew orientation. However, to obtain an optimal signal from the satellite, 
the portable satellite installation tool 100 of the present invention may be used. 

As can be seen in Figures 3-5, one embodiment of the portable satellite installation tool 
100 includes a housing 1 10 that has a removable cover 1 12 attached thereto by, for example, 
screws 1 16 or other removable fastener arrangements. Housing 1 10 may be fabricated from 
plastic, aluminum, or other suitable materials such that housmg 1 10 is impact resistant. A gasket 
or 0-ring seal (not shown) may be employed to establish a watertight seal between the removable 
cover 1 12 and the housing 1 10 to prevent infiltration of moisture into the housing 1 10. Those of 
ordinary skill in the art will appreciate that the housing 1 10 of this embodiment is portable and 
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may be equipped with a support strap 1 18 for transport by installation personnel. In one 
embodiment, the housing 1 10 is sized such tiiat it may be supported in the installer's hand. For 
example, such housing may be 4 inches wide, six inches high, and one inch thick. However, the 
housing may be provided in a myriad of other shapes and sizes. In addition, or in the alternative, 
the housing 1 1 0 may be equipped wiHi a hanger 1 20 that enables the installer to hook the tool 
100 to a belt or onto the antenna or ladder, etc. during installation. As can be seen in Figure 2, 
the tool 100 is electronically coupled to the junction box 22 by a coaxial cable 122 that 
removably plugs into a conventional RF input F- connector 124. See Figure 3. As used herein, 
the term "portable" means that the tool may be transported, supported and manipulated by a 
single individual without the assistance of other individuals or devices. 

As can be seen in Figures 3-5, one embodiment of the tool 100 may include the following 
"major" components: CPU 130, DRAM memory 140, FLASH ROM memory 150, atuner 160, a 
demodulator 170, input buttons 180, a display controller 190, an on/off switch 200, a power 
supply 210, a D/A converter 220, a speaker 230, a headphone jack 241, serial data port 240 and 
an RF input connector 124 all housed within the housing 1 10. The tool 100 also includes other 
minor components as necessary to implement electronic devices (resistors, cqjacitors, minor 
processing chips and circuits, etc.) that are within the skill of a person of ordinary skill in the art 
and which are not material to the understanding of the construction and operation of the tool 100. 
It will be appreciated that many of the minor and major components mentioned above covdd 
conceivably be incorporated into single-chip solutions or otherwise integrated into pre-integrated 
packages for cost reduction and ease of design and manufacturing. Minor differences in 
combinations and packaging would likely have no effect on operations nor upon the 



implementation of the processes of the various embodiments of the subject invention. 

In this embodiment, the CPU 130: (i) controls the overall behavior of the tool 100 and 
loads and runs the software applications stored in the FLASHROM memory 150; (ii) temporarily 
stores information and values in the DRAM memory 140; (iii) accepts input messages and data 
from mput devices such as a laptop computer connected by serial cable to serial data port 240 
and user-input components such as the input buttons 180 and on/off switch 200; and (iv) 
processes the bitstream from the demodulator 170 to determine if a known satellite signal is 
being received and assess the quality of the signal received which is indicative of the degree of 
alignment between the satellite and the antenna. Also, based upon calculations performed and 
the current operating mode, the CPU 130 generates ouQjut text in the display 190, and an audio 
signal for the speaker 230 or headphones 242 that are coupled to the tool 100 via the headphone 
speaker jack 241 and cable 243. 

Also in this embodiment, the DRAM memory ftinctions as non-permanent storage for 
information and values used in computation by the CPU. Information stored in the DRAM may 
be lost when the power is removed from the tool 100. 

The FLASH ROM 150 in this embodiment facilitates permanent and persistent storage 
for applications and setup/configuration information. Information stored in the FLASHROM 
150 is not lost when the power is removed from the tool 100. Altematively, non-volatile RAM 
(NVRAM) (not shown) could be used with FLASH ROM 150 if desired. 

The tuner 160 tunes, at the request of the CPU 130, to a specific satellite communication 
frequency and passes the resuhing data stream, if any, onto the demodulator 170. The 
demodulator 170 extracts a standard bitstream (for processing by the CPU 130) from an 
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incoming satellite communication signal carrier (selected and provided by the tuner 160). 

The audio D/A converter 220 converts a digital signal from the CPU 130 into an analog 
representation for audio output by the speaker 230 or the headphone jack 24 1 . A switch (not 
shown) may be included that directs the signal to only one of the output devices. In such 
arrangement, when the headphone jack 241 is in use, the speaker 230 is disabled. Likewise, if no 
headphones 242 are connected to the headphone jack 241, the signal is only provided to the 
speaker 230 and no signal is directed to the headphone jack 241. 

This embodiment of the tool 100 also includes a power supply 210 which could comprise 
a jack (not shown) for supplying A/C power to the tool components from a source of A/C power 
(diagrammatically represented as 222) or the tool 100 could be powered by a battery source that 
is supported within the housing 110. The specific selection of a battery source would be based 
on the manufacturer and user requirements for desired continuous hours of operation, display 
type chosen, power consumption of selected processors and components, supply power to the 
LNB, and whether the battery is modular swappable or fiiUy integrated into the tool 100. An 
integrated battery would likely require integrating recharging circuitry. Recharging methods 
could include, but would not be Umited to, AC power, or power supplied through an automobile 
12V DC adapter, etc. Also m this embodiment, a power level monitor 212 is employed to 
provide the installer with an indication of the relative or absolute battery power remaining. 

The on/ofif switch 200 is operable by the installer and may be somewhat recessed within 
the housing 1 10 to prevent accidental actuation. Further, by placing the on/off switch 200 in the 
bottom of the housing 1 10, the switch will be somewhat shielded to prevent the infiltration of 
snow, rain etc. into the housing 1 10. The input buttons are also operable by the installer and may 
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comprise a separate "up" button 250, a separate "down" button 252, a separate "left" button 254, 
a separate "right" button 256 and an "enter/select" button 258. See Figure 3. Each button 
provides an electrical signal to the CPU when depressed. In this embodiment, the buttons (250, 
252, 254, 256, 258) may comprise conventional membrane-style buttons that are slightly raised 
above the outer surface of the housing cover 1 12 when installed therein and are substantially 
waterproof 

The display controller 190 accepts the desired text and/or graphic information to be 
displayed from the CPU 130 and controls the appropriate display component (LED panel, LCD 
panel, etc.) to display the desired information to the installer. 

The serial data port 240 permits the tool 100 to be connected to a separate computer (not 
shown) to enable the install device software FLASH ROM memory to be upgraded or replaced as 
desired. This data port could comprise a 9-pin D-shell or alternatively USB, RSB232 or others. 

In use, the speaker 230 or headphones 242 receive audio tones from the CPU 130 to assist 
the installer in the alignment process. Many different choices of audio tones could be made to 
provide indications regarding the satellite being received, BER and/or C/N values, etc. Those of 
ordinary skill in the art will appreciate that the BER value is the Bit Error Rate and indicates the 
number of symbol errors per sample size and that the C/N value is the Carrier to Noise Ratio, and 
indicates that difference between the amplitude of the carrier signal and the noise floor. An 
audio signal can be generated which varies in pitch/tone, periodicity of discreet tones, multi- 
tones, etc. To control the volume of the audio signal, the tool 100 may include volume control 
buttons 280, 282. See Figure 3. One embodiment of the subject invention operates as follows: 
Different audio tones are generated based on the nature of the current signal received through the 
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RF input 124, the tuner 160, the demodulator 170 and the CPU 130. If the power switch 200 is 
off, no audio signal is generated. If no signal is received through the RF input 124, no audio 
signal is generated. If a signal is being received through the RF input 124, but it is not from the 
desired satellite, a low-to-mid frequency tone (perhaps 220hz) may be produced for a desired 
5 period of, for example, 0.25 seconds and repeated at desired intervals such as every two seconds. 
If a signal is received from the desired satellite through the input port 124, a mid-frequency tone 
(perhaps 440hz) may be produced and repeated based on the BER and C/N values calculated by 
the CPU. The tone may start out at one 0.25 sec duration note repeated at variable speeds 
starting one every two seconds and increasing to a continuous tone as the alignment is improved 
Si 0 resulting in improved BER, C/N being calculated. Thus, in this embodiment, a continuous tone 

3 

in would indicate that the best alignment has been achieved. 

^ In addition, in this embodiment, a visual indication of the degree of alignment and signal 

t t t 

quality is presented by the display 190. The tool 100 may employ a frill muhi-line text display or 
Z a simplified series of LED "dots" as desired. For example, a "frill" text version of the tool might 

LU 1 5 display one or more of the following: (i) a display 300 indicating the identity of the satellite or 

O 

\^ display a "?" if the satellite has not been identified, (ii) a display 302 mdicating the current 

measured BER value for the signal being received, (iii) a display 304 indicating the current C/N 
or other value for the signal being received, and/or a multi-segmented bar graph 306 indicating 
overall quality of signal. "Quality of the signal" as used herein is the measurement of each 
2 0 performance parameter (BER, C/N, Signal Level, EbNo, EsNo). It is conceivable that the user 
could develop an equation to ^ply relative merit to each and which results in an appropriate 
display message and which can be optimized for the particular components employed. The 
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number of segments 308 displayed would be proportional to the quality of the signal received. 
For example, the desired quality signal would display all segments. An unusable signal would 
display no segments. As the installer manipulates the antenna attempting to maximize 
performance, the audio and visual indicators representing signal strength/quality will change in 
5 real-time providing immediate feedback to the installer thereby allowing the installer to fiirther 
adjust the alignment of the antenna. 

hi one embodiment of the subject invention, the CPU 130 employs software that causes 
the tool 100 to operate in the manner described below and depicted in the flow chart of Figures 
6-6D. The various functions of the tool 100 can be implemented in computer software code 

p 1 0 using, for example. Visual Basic, C, or C++ computer languages using, for example, object 

O oriented techniques. 

m 

^ After the installer couples the tool 100 to the junction box 22 of the satellite dish/LNB 

combination and an external power source if necessary, tiie tool 1 00 is turned on through the 
J on/ofF switch 200 (step 300). This action causes the software to be loaded into the CPU 1 30 
y 1 5 from the FLASH ROM memory 1 50 (step 302). The CPU 1 30 then performs an auto self test 
(step 304) which comprises the internal performance mtegrity checks depicted in Figure 6C. If 
the self test is successfiU, the CPU defaults to the antenna install mode (step 310). If a problem 
is discovered, it is indicated on the display 190 (steps 402, 408, 414). 

When in the antenna install mode, the CPU 130 continuously displays the amount of 
2 0 available power for consumption on the display 1 90 (step 312). Also in the antenna install mode, 
the CPU 130 checks for control panel input (step 3 14). If there is control panel input, the CPU 
130 then proceeds to the control panel input routine (step 360) which will be described below. 
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The CPU 130 also checks to determine whether it has received input from the volume up button 
(step 3 1 6) and, if so, the volume is increased one increment at a time (step 318). Likewise, the 
CPU 130 checks to determine whether it has received input from the volume down button (step 
320) and, if so, the volume is reduce one increment at a time (step 322). Also when in the 
antenna install mode, the CPU 130 continuously checks for a carrier ID signal from the RF input 
port (step 324). If a signal is received, the CPU 130 tunes to an appropriate tuning channel (step 
326). The demodulator 170 then demodulates the carrier ID signal (step 328) and the CPU 130 
examines the carrier ID signal and compares it with a collection of stored satellite name codes 
stored in the FLASH ROM (step 330). If the corresponding satellite name code is discovered, it 
is displayed on the display (step 332). The CPU 130 also determines the BER value (step 334) 
and displays the BER value on the display 190 (step 336). The CPU 130 also determines the C/N 
value (step 338) and displays it on the display 190 (step 340). The CPU 130 may also determine 
the "EbNo" value which is Energy Per Bit vs. Noise (step 342) and display it on the display 190 
(step 344). The CPU 130 may also determine the "EsNo" value (step 346) which is Energy Per 
Symbol vs. Noise and display it on the display 190 (step 348). In step 350, the CPU 130 
calculates the "peaking value" which is the percentage of optimal signal calculated by dividing 
measured value by optimal value and then generates a peaking value audio signal (step 352) and 
transmits the peaking value audio signal to the speaker and/or audio jack (step 353). 

When in the control panel input routine (step 360) as shown in Figure 6D, the CPU 130 
checks to determine whether the menu has been requested (step 362). If so, the menu is 
displayed on the display 190 (step 364). hi this embodiment, "Set Satellite" is displayed (step 
366) and the CPU checks for input (step 368) entered by pressing the select button 258 to enter 

- 18 - 



set satellite mode. When in the set satellite mode, the current satellite is displayed (step 370). 
After the current satellite is displayed on the display (step 370), the program enters the input 
mode (designated as step 371). When in the input mode, the user can simply select the currently 
displayed satellite by depressing the select button (step 373). After the satellite has been 
5 selected, the program can be returned to the control panel input mode (step 360) by pressing any 
button (step 375). If the user desires to move "up" through the list of available satellites, the up 
button is depressed (step 377) and the selected satellite is displayed on the display (step 370). If 
the user desires to move "down" through the list of available satellites, the down button is 
pressed (step 379) and the selected satellite is displayed on the display (step 370). After the 

gl 0 desired satellite has been displayed, it is selected in the above-described manner. 

O ' 

O Also displayed on display 190 is "Set Tuning Channel" (step 372) and the CPU 130 

m 

f, checks for input (step 374). If input has been entered into the CPU 1 30 by the up/down/select 

•J ; ; 

buttons as described above, it is displayed on the display 190 (step 366). The program then 

e e 

P rettjrns to the control panel input routine (step 360). By depressing the left button 254, the 
W 1 5 program returns to Display Set satellite mode (step 366). By depressing the right button 256, the 
program moves to the Display Software Version mode (step 378). When in the "Display 
Software Version" mode, the current software version is displayed on the display 190. The CPU 
130 then checks for input (step 380) which may be entered by the select button. If select button 
input is detected, the software version currently employed is displayed on the display 190 (step 
2 0 382). The program can be returned to the control panel input routine (step 360) by pressing any 
button (step 381). If the left button 254 is depressed, however, the program will rettim to the Set 
Tuning Channel mode (step 372). If the right button 256 is depressed, the program will progress 
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to the Display Update Software mode (step 384) and "Update Software" is on the display 190. 
When in that mode, the CPU 130 checks for input (step 386) and if input is entered by pressing 
the select button, the CPU 130 monitors the serial port (step 388), synchronizes with an external 
device such as a laptop computer (step 390), loads software into FLASHROM (step 392), and 
resets the device 100 (step 394) and returns to control panel input routine (step 360). If the left 
button 254 is depressed, the program returns to the Display Software Version mode (step 378). If 
the right button 256 is depressed, the program progresses to the Display Self test mode (step 396) 
and displays "Self Test" on the display 190. When in the Display Self Test mode, the CPU 130 
checks for input entered by pressing the select button (step 398). If input is detected, the CPU 
130 performs a self test as shown in Figure 6C. By depressing the left button 254, the program 
returns to the Display Update Software mode (step (384). If the right button is depressed, the 
program progresses to the Display Exit Menu mode (step 420). 

As can be seen in Figure 6C, when in the self test mode, the CPU 130 checks the battery 
power (step 400) and displays the appropriate messages (steps 402, 404). The CPU 130 also 
checks to determine whether the audio is acceptable (i.e., the tone generated indicates to the user 
whether the unit is in need of repair) (step 406) and displays the appropriate messages in steps 
(408, 410). The CPU 130 also checks to determine whether the DRAM memory is acceptable 
(i.e., by use of parity check or other suitable method (step 412) and displays the appropriate 
messages on the display 190 (steps 414, 416). The program can be returned to the control panel 
input routine (step 360) by pressing any button (step (418). 

When in the Exit Menu mode, "Exit Menu" is displayed on the display 190 and ttie CPU 
130 checks for input (step (422). By depressing the left button, the program is returned to the 
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"Display Self Test mode" (step 396). If the right button is depressed, the program is returned to 
the "Display Satellite" mode (step 366). If the select button is depressed, the program returns to 
the control panel input routine (step 360). 

Those of ordinary skill in the art will readily appreciate that such arrangement permits an 
5 individual installer to employ the installation device of the present invention while remaining at 
the antenna to make any necessary alignment adjustments. Because of its portable nature, only 
one installer is required to align an antenna with a satelUte. This represents a vast savings in time 
and money that are normally required when utilizing a set top box that is attached to the 
television set to which the antenna is coupled. While the various embodiments disclosed herein 
n 1 0 are described for use with a satellite, those of ordinary skill in the art will readily appreciate that 

tasr 

O the various features and aspects of the present invention could conceivably used to align an 
* antenna with other devices that transmit signals receivable by the antenna. 

m 

^ Thus, from the foregoing discussion, it is apparent that the present invention solves many 

^ of the problems encountered by prior antenna alignment devices and methods. In particular, 
y 1 5 various embodiments of the present invention are easy to install and use. The present invention 
enables one installer to quickly and efficiently install and align an antenna with a satellite. 
Various embodiments of the present invention enable the installer to align an antenna with a 
satellite with the precision offered by prior set top box arrangements without making several trips 
between the antenna and the television. Those of ordinary skill in the art will, of course, 
2 0 appreciate that various changes in the details, materials and arrangement of parts which have 
been herein described and illustrated in order to explain the nature of the invention may be made 
by the skilled artisan within the principle and scope of the invention as expressed in the appended 
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